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Description

BACKGROUND

Field

[0001] The present disclosure relates to a wireless
communication system, and more particularly, to a meth-
od and a device for transmitting feedback information in
a wireless communication system.

Related Art

[0002] In International Telecommunication Union Ra-
dio communication sector (ITU-R), a standardization task
for International Mobile Telecommunication (IMT)-Ad-
vanced, that is, the next-generation mobile communica-
tion system since the third generation, is in progress.
IMT-Advanced sets its goal to support Internet Protocol
(IP)-based multimedia services at a data transfer rate of
1 Gbps in the stop and slow-speed moving state and of
100 Mbps in the fast-speed moving state.
[0003] For example, 3rd Generation Partnership
Project (3GPP) is a system standard to satisfy the re-
quirements of IMT-Advanced and is preparing for LTE-
Advanced improved from Long Term Evolution (LTE)
based on Orthogonal Frequency Division Multiple Ac-
cess (OFDMA)/Single Carrier-Frequency Division Multi-
ple Access (SC-FDMA) transmission schemes. LTE-Ad-
vanced is one of strong candidates for IMT-Advanced.
[0004] There is a growing interest in a Device-to-De-
vice (D22) technology in which devices perform direct
communication. In particular, D2D has been in the spot-
light as a communication technology for a public safety
network. A commercial communication network is rapidly
changing to LTE, but the current public safety network is
basically based on the 2G technology in terms of a col-
lision problem with existing communication standards
and a cost. Such a technology gap and a need for im-
proved services are leading to efforts to improve the pub-
lic safety network.
[0005] The public safety network has higher service
requirements (reliability and security) than the commer-
cial communication network. In particular, if coverage of
cellular communication is not affected or available, the
public safety network also requires direct communication
between devices, that is, D2D operation.
[0006] D2D operation may have various advantages
in that it is communication between devices in proximity.
For example, D2D UE has a high transfer rate and a low
delay and may perform data communication. Further-
more, in D2D operation, traffic concentrated on a base
station can be distributed. If D2D UE plays the role of a
relay, it may also play the role of extending coverage of
a base station.
[0007] The above-described D2D communication may
be expanded and applied to signal transmission and/or
reception between vehicles. Most particularly, vehicle-

related communication is referred to as vehicle-to-eve-
rything (V2X) communication.
[0008] In V2X, the term ’X’ may refer to a pedestrian,
a vehicle, an infrastructure/network, and so on, which
may be respectively indicated as V2P, V2V, and V2I/N.
[0009] Meanwhile, a wireless communication system
may transmit signals by using semi-persistent scheduling
(SPS). Herein, semi-persistent scheduling (SPS) corre-
sponds to a scheduling method that first determines in
advance a cycle period for transmitting a signal through
a higher layer signal and then transmits a signal by using
a modulation and coding scheme (MCS), a resource, and
so on, which are indicated by a control channel according
to the pre-determined cycle period, while directing (or
instructing) activation of SPS through the control channel
when announcing (or notifying) a specific resource. The
signal transmission according to the above-described
SPS may also be used in the V2X communication.
[0010] Meanwhile, a device-to-device direct link may
also be referred to as a sidelink. Both a dynamic method
and a semi-persistent method may be used as the sched-
uling method in a sidelink. Further state of the art is known
from EP 2 922 366 A2 and US 2016/345 312 A1.

SUMMARY

[0011] The present disclosure provides a technique of
transmitting feedback information of improved perform-
ance.
[0012] This specification provides a technique of trans-
mitting a signal in a wireless network supporting a down-
link and a sidelink.
[0013] The invention is defined by the independent
claims. Specific embodiments are defined by the depend-
ent claims. In an aspect, provided is a method including:
receiving, by a remote terminal, downlink data from a
base station through the downlink; and transmitting, by
the remote terminal, feedback information related with
the downlink data to a relay terminal through the sidelink.
[0014] In this case, the downlink data is received by
the remote terminal through at least one of downlink sub-
frames preceding an (n-k)th subframe, where n and k
each may denote an arbitrary positive integer.
[0015] Further, the feedback information related with
the downlink data is generated by the remote terminal in
the (n-k)th subframe.
[0016] Further, the feedback information related with
the downlink data is transmitted to the relay terminal by
the remote terminal in an nth subframe.
[0017] The feedback information related with the
downlink data is transferred to the base station only
through the relay terminal, and additional information re-
lated to the nth subframe in which the feedback informa-
tion related to the downlink data is transmitted to the relay
terminal is transferred to the base station.
[0018] One example of the present disclosure propos-
es a technique that may effectively transfer feedback in-
formation even when links among respective entities are
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not symmetrically configured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 illustrates a wireless communication system.
FIG. 2 illustrates a radio frame structure.
FIG. 3 illustrates one example of a resource grid for
one downlink slot.
FIG. 4 illustrates an example of a downlink subframe
structure in 3GPP LTE.
FIG. 5 illustrates a structure of an uplink subframe.
FIG. 6 is a block diagram illustrating a radio protocol
architecture for a user plane.
FIG. 7 is a block diagram illustrating a radio protocol
architecture for a control plane.
FIG. 8 illustrates a reference structure for ProSe.
FIG. 9 illustrates layout examples of UEs performing
a D2D operation and cell coverage.
FIG. 10 illustrates a user plane protocol stack for
ProSe direct communication.
FIG. 11 illustrates a PC5 interface for D2D discovery.
FIG. 12 is a diagram illustrating a unidirectional relay
situation to which one example of the present dis-
closure is applied.
FIG. 13 illustrates one example of feedback informa-
tion configured based on an HARQ process ID.
FIG. 14 illustrates another example of the feedback
information configured based on the HARQ process
ID.
FIGS. 15 to 17 are diagrams illustrating a relationship
of a generation time of feedback information and
downlink data which becomes a target of the feed-
back information.
FIG. 18 is a diagram illustrating an operation in which
any one of two data paths is selected according to
an attribute of transmission data.
FIG. 19 is a diagram illustrating a bidirectional relay
situation to which one example of the present dis-
closure may be applied.
FIG. 20 illustrates one example of a device in which
one example of the present disclosure is implement-
ed.
FIG. 21 is a detailed block diagram of a transceiver.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0020] The present disclosure provides a method and
apparatus for transmitting control information in a wire-
less communication system supporting vehiclerier ag-
gregation (CA) in a wireless communication system. For
clarity, the following description will be based on 3GPP
LTE supporting vehiclerier aggregation (CA) and its ev-
olution, but the present disclosure is not limited thereto.
[0021] Long Term Evolution (LTE) by the 3rd Genera-
tion Partnership Project (3GPP) standardization organi-
zation is part of Evolved-UMTS (E-UMTS) using the

Evolved-Universal Terrestrial Radio Access Network (E-
UTRAN), and adopts Orthogonal Frequency Division
Multiple Access (OFDMA) in downlink and adopts Single
Vehiclerier-Frequency Division Multiple Access (SC-FD-
MA) in uplink. LTE-A (Advanced) is the evolution of LTE.
[0022] FIG. 1 shows a wireless communication sys-
tem.
[0023] The E-UTRAN includes at least one base sta-
tion (BS) 20 which provides a control plane and a user
plane to a user equipment (UE) 10. The UE 10 may be
fixed or mobile, and may be referred to as another ter-
minology, such as a mobile station (MS), a user terminal
(UT), a subscriber station (SS), a mobile terminal (MT),
a wireless device, etc. The BS 20 is generally a fixed
station that communicates with the UE 10 and may be
referred to as another terminology, such as an evolved
node-B (eNB), a base transceiver system (BTS), an ac-
cess point, etc.
[0024] The BSs 20 are interconnected by means of an
X2 interface. The BSs 20 are also connected by means
of an S1 interface to an evolved packet core (EPC) 30,
more specifically, to a mobility management entity (MME)
through S1-MME and to a serving gateway (S-GW)
through S1-U.
[0025] The EPC 30 includes an MME, an S-GW, and
a packet data network-gateway (P-GW). The MME has
access information of the UE or capability information of
the UE, and such information is generally used for mo-
bility management of the UE. The S-GW is a gateway
having an E-UTRAN as an end point. The P-GW is a
gateway having a PDN as an end point.
[0026] Layers of a radio interface protocol between the
UE and the network can be classified into a first layer
(L1), a second layer (L2), and a third layer (L3) based on
the lower three layers of the open system interconnection
(OSI) model that is well-known in the communication sys-
tem. Among them, a physical (PHY) layer belonging to
the first layer provides an information transfer service by
using a physical channel, and a radio resource control
(RRC) layer belonging to the third layer serves to control
a radio resource between the UE and the network. For
this, the RRC layer exchanges an RRC message be-
tween the UE and the BS.
[0027] Hereinafter, technical features applied to layers
are explained.
[0028] FIG. 2 shows the structure of a radio frame.
[0029] Referring to FIG. 2, the radio frame includes 10
subframes, and one subframe includes two slots. The
length of one subframe may be 1 ms, and the length of
one slot may be 0.5 ms. The time that it takes to transmit
one subframe is called a Transmission Time Interval
(TTI). The TTI may be a minimum scheduling unit.
[0030] One slot may include a plurality of Orthogonal
Frequency Division Multiplexing (OFDM) symbols in the
time domain. The OFDM symbol is used to represent one
symbol period because 3GPP LTE uses OFDMA in
downlink and may be called another terminology accord-
ing to a multiple access scheme. For example, if SC-
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FDMA is used as an uplink multiple access scheme, cor-
responding symbols may be called SC-FDMA symbols.
One slot is illustrated as including 7 OFDM symbols, but
the number of OFDM symbols included in one slot may
be changed depending on the length of a Cyclic Prefix
(CP). In accordance with 3GPP TS 36.211 V8.5.0
(2008-12), 1 subframe includes 7 OFDM symbols in a
normal CP, and 1 subframe includes 6 OFDM symbols
in an extended CP. The structure of the radio frame is
only an example, and the number of subframes included
in the radio frame and the number of slots included in the
subframe may be changed in various ways.
[0031] FIG. 3 shows an example of a resource grid for
one downlink slot.
[0032] Referring to FIG. 3, the downlink slot includes
a plurality of OFDM symbols in the time domain and in-
cludes NRB Resource Blocks (RBs) in the frequency do-
main. The resource block is a resource allocation unit,
and it includes one slot in the time domain and includes
a plurality of contiguous subcarriers in the frequency do-
main.
[0033] The number of resource blocks NRB included
in a downlink slot depends on a downlink transmission
bandwidth configured in a cell. For example, in an LTE
system, the number of resource blocks NRB may be any
one of 6 to 110. An uplink slot may have the same struc-
ture as the downlink slot.
[0034] Each of elements on the resource grid is called
a Resource Element (RE). The resource elements on the
resource grid may be identified by an index pair (k, 1)
within a slot. Here, k (k=0, ..., NRBx12-1) indicates a sub-
carrier index in the frequency domain, and 1 (l=0, ..., 6)
indicates an OFDM symbol index in the time domain.
[0035] In FIG. 3, one resource block is illustrated as
including 7x12 resource elements, including 7 OFDM
symbols in the time domain and 12 subcarriers in the
frequency domain. However, the number of OFDM sym-
bols and the number of subcarriers within a resource
block are not limited thereto. The number of OFDM sym-
bols and the number of subcarriers may be changed in
various ways depending on the length of a CP, frequency
spacing, etc. For example, the number of OFDM symbols
is 7 in case of a normal CP, and the number of OFDM
symbols is 6 in case of an extended CP. One of 128, 256,
512, 1024, 1536, and 2048 may be selected and used
as the number of subcarriers in one OFDM symbol.
[0036] FIG. 4 shows an example of the structure of a
downlink subframe in 3GPP LTE. The subframe includes
two consecutive slots. A maximum of three former OFDM
symbols of a first slot within the downlink subframe be-
come a control region to which a physical downlink con-
trol channel (PDCCH) is allocated, and the remaining
OFDM symbols become a data region to which physical
downlink shared channels (PDSCHs) are allocated. Con-
trol channels, such as a physical control format indicator
channel (PCFICH) and a physical hybrid ARQ indicator
channel (PHICH), in addition to the PDCCH can be allo-
cated to the control region. UE can read data information

transmitted through the PDSCHs by decoding control in-
formation transmitted through the PDCCH. Here, the
control region is illustrated as including the 3 OFDM sym-
bols, but this is only illustrative. The PDCCH carries a
downlink grant that informs the allocation of the resourc-
es of downlink transmission on the PDSCH. More par-
ticularly, the PDCCH can carry the allocation of the re-
sources of the transport format of a downlink shared
channel (DL-SCH), paging information on a paging chan-
nel (PCH), system information on a DL-SCH, the alloca-
tion of the resources of a higher layer control message,
such as a random access response transmitted on a PD-
SCH, a transmission power control command, and the
activation of a voice over IP (VoIP). Furthermore, the
PDCCH carries an uplink grant that informs UE of the
allocation of resources of uplink transmission. The
number of OFDM symbols included in the control region
within the subframe can be known by a PCFICH. The
PHICH carries Hybrid Automatic Repeat reQuest
(HARQ) acknowledgment (ACK)/negative-acknowl-
edgement (NACK) signals in response to uplink trans-
mission.
[0037] FIG. 5 shows the structure of an uplink sub-
frame.
[0038] Referring to FIG. 5, the uplink subframe can be
divided into a control region and a data region in the fre-
quency domain. A physical uplink control channel
(PUCCH) on which uplink control information is transmit-
ted is allocated to the control region. A physical uplink
shared channel (PUSCH) on which data (control infor-
mation may also be transmitted according to circum-
stances) is transmitted is allocated to the data region.
UE may transmit a PUCCH and a PUSCH at the same
time or may transmit only one of a PUCCH and a PUSCH
depending on a configuration.
[0039] A PUCCH for an MS is allocated in the form of
a resource block pair (RB pair) in the subframe. Resource
blocks that belong to the resource block pair occupy dif-
ferent subcarriers in a first slot and a second slot. A fre-
quency that is occupied by the resource blocks belonging
to the resource block pair to which a PUCCH is allocated
is changed on the basis of a slot boundary. This is said
that the RB pair allocated to the PUCCH has been sub-
jected to frequency-hopped at the slot boundary. UE can
obtain a frequency diversity gain by transmitting uplink
control information through different subcarriers accord-
ing to the time.
[0040] A Hybrid Automatic Repeat reQuest (HARQ)
acknowledgement (ACK)/non-acknowledgement
(NACK), and Channel Status Information (CSI) (e.g., a
Channel Quality Indicator (CQI), a Precoding Matrix In-
dex (PMI), a Precoding Type Indicator (PTI), and a Rank
Indication (RI)) indicating a downlink channel state can
be transmitted on the PUCCH.
[0041] The PUSCH is mapped to an UL-Uplink Shared
Channel (SCH), that is, a transport channel. Uplink data
transmitted on the PUSCH may be a transport block, that
is, a data block for the UL-SCH transmitted during a TTI.
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The transport block may include user data. Or, the uplink
data may be multiplexed data. The multiplexed data may
be the multiplexing of the transport block for the UL-SCH
and channel status information. For example, the chan-
nel status information multiplexed into the data may be
a CQI, a PMI, or an RI. Or, the uplink data may include
only the channel status information.
[0042] FIG. 6 is a diagram showing a wireless protocol
architecture for a user plane. FIG. 7 is a diagram showing
a wireless protocol architecture for a control plane. The
user plane is a protocol stack for user data transmission.
The control plane is a protocol stack for control signal
transmission.
[0043] Referring to FIGs. 6 and 7, a PHY layer provides
an upper layer with an information transfer service
through a physical channel. The PHY layer is connected
to a medium access control (MAC) layer which is an up-
per layer of the PHY layer through a transport channel.
Data is transferred between the MAC layer and the PHY
layer through the transport channel. The transport chan-
nel is classified according to how and with what charac-
teristics data is transferred through a radio interface.
[0044] Data is moved between different PHY layers,
that is, the PHY layers of a transmitter and a receiver,
through a physical channel. The physical channel may
be modulated according to an Orthogonal Frequency Di-
vision Multiplexing (OFDM) scheme, and use the time
and frequency as radio resources.
[0045] The functions of the MAC layer include mapping
between a logical channel and a transport channel and
multiplexing and demultiplexing to a transport block that
is provided through a physical channel on the transport
channel of a MAC Service Data Unit (SDU) that belongs
to a logical channel. The MAC layer provides service to
a Radio Link Control (RLC) layer through the logical chan-
nel.
[0046] The functions of the RLC layer include the con-
catenation, segmentation, and reassembly of an RLC
SDU. In order to guarantee various types of Quality of
Service (QoS) required by a Radio Bearer (RB), the RLC
layer provides three types of operation mode: Transpar-
ent Mode (TM), Unacknowledged Mode (UM), and Ac-
knowledged Mode (AM). AM RLC provides error correc-
tion through an Automatic Repeat Request (ARQ).
[0047] The RRC layer is defined only on the control
plane. The RRC layer is related to the configuration,
reconfiguration, and release of radio bearers, and is re-
sponsible for control of logical channels, transport chan-
nels, and PHY channels. An RB means a logical route
that is provided by the first layer (PHY layer) and the
second layers (MAC layer, the RLC layer, and the PDCP
layer) in order to transfer data between UE and a network.
[0048] The function of a Packet Data Convergence
Protocol (PDCP) layer on the user plane includes the
transfer of user data and header compression and ci-
phering. The function of the PDCP layer on the user plane
further includes the transfer and encryption/integrity pro-
tection of control plane data.

[0049] What an RB is configured means a process of
defining the characteristics of a wireless protocol layer
and channels in order to provide specific service and con-
figuring each detailed parameter and operating method.
An RB can be divided into two types of a Signaling RB
(SRB) and a Data RB (DRB). The SRB is used as a pas-
sage through which an RRC message is transmitted on
the control plane, and the DRB is used as a passage
through which user data is transmitted on the user plane.
[0050] If RRC connection is established between the
RRC layer of UE and the RRC layer of an E-UTRAN, the
UE is in the RRC connected state. If not, the UE is in the
RRC idle state.
[0051] A downlink transport channel through which da-
ta is transmitted from a network to UE includes a broad-
cast channel (BCH) through which system information is
transmitted and a downlink shared channel (SCH)
through which user traffic or control messages are trans-
mitted. Traffic or a control message for downlink multicast
or broadcast service may be transmitted through the
downlink SCH, or may be transmitted through an addi-
tional downlink multicast channel (MCH). Meanwhile, an
uplink transport channel through which data is transmit-
ted from UE to a network includes a random access chan-
nel (RACH) through which an initial control message is
transmitted and an uplink shared channel (SCH) through
which user traffic or control messages are transmitted.
[0052] Logical channels that are placed over the trans-
port channel and that are mapped to the transport chan-
nel include a broadcast control channel (BCCH), a paging
control channel (PCCH), a common control channel
(CCCH), a multicast control channel (MCCH), and a mul-
ticast traffic channel (MTCH).
[0053] The physical channel includes several OFDM
symbols in the time domain and several subcarriers in
the frequency domain. One subframe includes a plurality
of OFDM symbols in the time domain. An RB is a re-
sources allocation unit, and includes a plurality of OFDM
symbols and a plurality of subcarriers. Furthermore, each
subframe may use specific subcarriers of specific OFDM
symbols (e.g., the first OFDM symbol) of the correspond-
ing subframe for a physical downlink control channel (PD-
CCH), that is, an L1/L2 control channel. A Transmission
Time Interval (TTI) is a unit time for subframe transmis-
sion.
[0054] The RRC state means whether or not the RRC
layer of UE is logically connected to the RRC layer of the
E-UTRAN. A case where the RRC layer of UE is logically
connected to the RRC layer of the E-UTRAN is referred
to as an RRC connected state. A case where the RRC
layer of UE is not logically connected to the RRC layer
of the E-UTRAN is referred to as an RRC idle state. The
E-UTRAN may check the existence of corresponding UE
in the RRC connected state in each cell because the UE
has RRC connection, so the UE may be effectively con-
trolled. In contrast, the E-UTRAN is unable to check UE
in the RRC idle state, and a Core Network (CN) manages
UE in the RRC idle state in each tracking area, that is,
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the unit of an area greater than a cell. That is, the exist-
ence or non-existence of UE in the RRC idle state is
checked only for each large area. Accordingly, the UE
needs to shift to the RRC connected state in order to be
provided with common mobile communication service,
such as voice or data.
[0055] When a user first powers UE, the UE first
searches for a proper cell and remains in the RRC idle
state in the corresponding cell. The UE in the RRC idle
state establishes RRC connection with an E-UTRAN
through an RRC connection procedure when it is neces-
sary to set up the RRC connection, and shifts to the RRC
connected state. A case where UE in the RRC idle state
needs to set up RRC connection includes several cases.
For example, the cases may include a need to send uplink
data for a reason, such as a call attempt by a user, and
to send a response message as a response to a paging
message received from an E-UTRAN.
[0056] A Non-Access Stratum (NAS) layer placed over
the RRC layer performs functions, such as session man-
agement and mobility management.
[0057] In the NAS layer, in order to manage the mobility
of UE, two types of states: EPS Mobility Management-
REGISTERED (EMM-REGISTERED) and EMM-DE-
REGISTERED are defined. The two states are applied
to UE and the MME. UE is initially in the EMM-DEREG-
ISTERED state. In order to access a network, the UE
performs a process of registering it with the correspond-
ing network through an initial attach procedure. If the at-
tach procedure is successfully performed, the UE and
the MME become the EMM-REGISTERED state.
[0058] In order to manage signaling connection be-
tween UE and the EPC, two types of states: an EPS
Connection Management (ECM)-IDLE state and an
ECM-CONNECTED state are defined. The two states
are applied to UE and the MME. When the UE in the
ECM-IDLE state establishes RRC connection with the E-
UTRAN, the UE becomes the ECM-CONNECTED state.
The MME in the ECM-IDLE state becomes the ECM-
CONNECTED state when it establishes S1 connection
with the E-UTRAN. When the UE is in the ECM-IDLE
state, the E-UTRAN does not have information about the
context of the UE. Accordingly, the UE in the ECM-IDLE
state performs procedures related to UE-based mobility,
such as cell selection or cell reselection, without a need
to receive a command from a network. In contrast, when
the UE is in the ECM-CONNECTED state, the mobility
of the UE is managed in response to a command from a
network. If the location of the UE in the ECM-IDLE state
is different from a location known to the network, the UE
informs the network of its corresponding location through
a tracking area update procedure.
[0059] The D2D operation will now be described.
[0060] In 3GPP LTE-A, the service related to D2D op-
eration is called proximity based service (ProSe). Here-
inafter, ProSe is equivalent to D2D operation and ProSe
may be interchanged with D2D operation. ProSe will now
be described.

[0061] The ProSe includes ProSe direction communi-
cation and ProSe direct discovery. The ProSe direct com-
munication is communication performed between two or
more proximate UEs. The UEs may perform communi-
cation by using a protocol of a user plane. A ProSe-en-
abled UE implies a UE supporting a procedure related
to a requirement of the ProSe. Unless otherwise speci-
fied, the ProSe-enabled UE includes both of a public safe-
ty UE and a non-public safety UE. The public safety UE
is a UE supporting both of a function specified for a public
safety and a ProSe procedure, and the non-public safety
UE is a UE supporting the ProSe procedure and not sup-
porting the function specified for the public safety.
[0062] ProSe direct discovery is a process for discov-
ering another ProSe-enabled UE adjacent to ProSe-en-
abled UE. In this case, only the capabilities of the two
types of ProSe-enabled UE are used. EPC-level ProSe
discovery means a process for determining, by an EPC,
whether the two types of ProSe-enabled UE are in prox-
imity and notifying the two types of ProSe-enabled UE
of the proximity.
[0063] Hereinafter, for convenience, the ProSe direct
communication may be referred to as D2D communica-
tion, and the ProSe direct discovery may be referred to
as D2D discovery.
[0064] FIG. 8 shows a basic structure for ProSe.
[0065] Referring to FIG. 8, the basic structure for ProSe
includes an E-UTRAN, an EPC, a plurality of types of UE
including a ProSe application program, a ProSe applica-
tion server (a ProSe APP server), and a ProSe function.
[0066] The EPC represents an E-UTRAN core network
configuration. The EPC may include an MME, an S-GW,
a P-GW, a policy and charging rules function (PCRF), a
home subscriber server (HSS) and so on.
[0067] The ProSe APP server is a user of a ProSe ca-
pability for producing an application function. The ProSe
APP server may communicate with an application pro-
gram within UE. The application program within UE may
use a ProSe capability for producing an application func-
tion.
[0068] The ProSe function may include at least one of
the followings, but is not necessarily limited thereto.

- Interworking via a reference point toward the 3rd par-
ty applications

- Authorization and configuration of UE for discovery
and direct communication

- Enable the functionality of EPC level ProSe discov-
ery

- ProSe related new subscriber data and handling of
data storage, and also handling of the ProSe identi-
ties

- Security related functionality
- Provide control towards the EPC for policy related

functionality
- Provide functionality for charging (via or outside of

the EPC, e.g., offline charging)
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[0069] A reference point and a reference interface in
the basic structure for ProSe are described below.

- PC1: a reference point between the ProSe applica-
tion program within the UE and the ProSe application
program within the ProSe APP server. This is used
to define signaling requirements in an application di-
mension.

- PC2: a reference point between the ProSe APP serv-
er and the ProSe function. This is used to define an
interaction between the ProSe APP server and the
ProSe function. The update of application data in the
ProSe database of the ProSe function may be an
example of the interaction.

- PC3: a reference point between the UE and the
ProSe function. This is used to define an interaction
between the UE and the ProSe function. A configu-
ration for ProSe discovery and communication may
be an example of the interaction.

- PC4: a reference point between the EPC and the
ProSe function. This is used to define an interaction
between the EPC and the ProSe function. The inter-
action may illustrate the time when a path for 1:1
communication between types of UE is set up or the
time when ProSe service for real-time session man-
agement or mobility management is authenticated.

- PC5: a reference point used for using control/user
plane for discovery and communication, relay, and
1:1 communication between types of UE.

- PC6: a reference point for using a function, such as
ProSe discovery, between users belonging to differ-
ent PLMNs.

- SGi: this may be used to exchange application data
and types of application dimension control informa-
tion.

[0070] The D2D operation may be supported both
when UE is serviced within the coverage of a network
(cell) or when it is out of coverage of the network.
[0071] FIG. 9 illustrates layout examples of UEs per-
forming a D2D operation and cell coverage.
[0072] A scenario of D2D communication may be gen-
erally divided into (1) Out-of-Coverage Network, (2) Par-
tial-Coverage Network, and (3) In-Coverage Network ac-
cording to whether UE 1 and UE 2 are positioned in cov-
erage/out of coverage.
[0073] An in-coverage network may be divided into an
in-coverage-single-cell and an in-coverage-multi-cell ac-
cording tot eh number of cells corresponding the cover-
age of the eNB.
[0074] A subfigure (a) of FIG. 9 illustrates one example
of an out-of-coverage network scenario of D2D commu-
nication. The out-of-coverage network scenario repre-
sents performing the D2D communication between the
D2D UEs without the control of the eNB. In the subfigure
(a) of FIG. 9, it may be confirmed that UE 1 and UE 2
exist and UE 1 and UE 2 perform direct communication.
[0075] A subfigure (b) of FIG. 9 illustrates one example

of a partial-coverage network scenario of D2D commu-
nication. The partial-coverage network scenario repre-
sents performing the D2D communication between a
D2D UE positioned in the network coverage and a D2D
UE positioned out of the network coverage. In the sub-
figure (b) of FIG. 9, it may be confirmed that UE 1 posi-
tioned in the network coverage and UE 2 positioned out
of the network coverage communicate with each other.
[0076] A subfigure (c) of FIG. 9 illustrates one example
of an in-coverage-single-cell scenario and a subfigure
(d) of FIG. 9 illustrates one example of an in-coverage-
multi-cell scenario. The in-coverage network scenario
represents that the D2D UEs perform the D2D commu-
nication through the control of the eNB in the network
coverage. In the subfigure (c) of FIG. 9, UE 1 and UE 2
are positioned in the same network coverage (or cell)
and perform the D2D communication under the control
of the eNB. In the subfigure (d) of FIG. 9, UE 1 and UE
2 are positioned in the network coverage, but positioned
in different network coverage. In addition, UE 1 and UE
2 perform the D2D communication under the control of
the eNB managing each network coverage.
[0077] Hereinafter, the D2D communication will be de-
scribed in more detail.
[0078] The D2D communication may operate in the
scenario illustrated in FIG. 9, but generally operate in the
network coverage (in-coverage) and out of the network
coverage (out-of-coverage). A link used for the D2D com-
munication (direct communication between the UEs)
may be referred to as a D2D link, a directlink, or a sidelink,
but will be collectively called and described below for
convenience of description.
[0079] Sidelink transmission may operate in an uplink
spectrum in the case of the FDD and operate in an uplink
(or downlink) subframe in the case of the TDD. Time Di-
vision Multiplexing (TDM) may be used for multiplexing
the sidelink transmission and uplink transmission.
[0080] The sidelink transmission and the uplink trans-
mission may occur simultaneously. In the uplink sub-
frame used for the uplink transmission or the sidelink
frame partially or entirely overlapped with UpPTS, the
sidelink transmission may not occur. Further, sidelink
transmission and reception may not also occur simulta-
neously.
[0081] The structure of a physical resource used for
the sidelink transmission may be used equally to the
structure of an uplink physical resource. However, a last
symbol of the sidelink subframe is configured by a guard
period and not used for the sidelink transmission. The
sidelink subframe may be configured by an extended CP
and a normal CP.
[0082] The D2D communication may be generally
classified as a discovery (discovery), direct communica-
tion, and synchronization.

<D2D discovery>

[0083] The D2D discovery may be applied in the net-
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work coverage (including inter-cell or intra-cell). In the
inter-cell discovery, both synchronous and asynchro-
nous cell arrangements may be considered. The D2D
discovery may be utilized for various commercial purpos-
es including advertisement, coupon issuing, friend find-
ing, etc., for a UE in a proximal region.
[0084] When UE 1 plays a role of transmitting a dis-
covery message, UE 1 transmits the discovery message
and UE 2 receives the discovery message. Transmission
and reception roles of UE 1 and UE 2 may b exchanged.
Transmission from UE 1 may be received by one or more
UE(s) such as UE 2.
[0085] The discovery message may include a single
MAC PDU and here, the single MAC PDU may include
a UE identifier (ID) and an application identifier (ID).
[0086] As a channel for transmitting the discover mes-
sage, a physical sidelink discovery channel (PSDCH)
may be defined. As the structure of the PSDCH, a
PUSCH structure may be reused.
[0087] As a resource allocating method for the D2D
discovery, two types (Type 1 and Type 2) may be used.
[0088] In the case of Type 1, the eNB may allocate a
resource for transmitting the discovery message in a non-
UE specific scheme.
[0089] Specifically, a radio resource pool for discovery
transmission and reception constituted by a plurality of
subframe sets and a plurality of resource block sets is
allocated within a specific period (hereinafter, referred to
as a ’discovery period’) and a discovery transmission UE
arbitrarily selects a specific resource in the radio resource
pool and then transmits the discovery message.
[0090] The periodic discovery resource pool may be
allocated for transmitting the discovery signal in a semi-
static scheme. Configuration information of the discovery
resource pool for discovery transmission includes a dis-
covery period, information on a subframe set and a re-
source block set which may be used for transmitting the
discovery signal within the discovery period, etc. The
configuration information of the discovery resource pool
may be transmitted to the UE by the higher layer signal-
ing. In the case of the in-coverage UE, the discovery re-
source pool for discovery transmission may be config-
ured by the ENB and notified to the UE by using RRC
signaling (e.g., system information block (SIB)).
[0091] The discover resource pool allocated for the dis-
covery within one discovery period may be multiplexed
to the time-frequency resource block having the same
size by TDM and/or FDM and the time-frequency re-
source block having the same size may be referred to as
a ’discovery resource’. The discovery resource may be
divided in units of one subframe and may include two
physical resource blocks (PRBs) per slot in each sub-
frame. One discovery resource may be used for trans-
mitting discovery MAC PDU by one UE.
[0092] Further, the UE may repeatedly transmit the dis-
covery signal within the discovery period for transmitting
one transport block. Transmission of the MAC PDU trans-
mitted by one UE may be repeated (e.g., repeated four

times) contiguously or non-contiguously in the discovery
period (i.e., a radio resource pool). The number of trans-
mission times of the discovery signal for one transport
block may be transmitted to the UE by the higher layer
signaling.
[0093] The UE may arbitrarily select a first discovery
resource in a discovery resource set which may be used
for repeated transmission of the MAC PDU and other
discovery resources may be determined in association
with the first discovery resource. For example, a prede-
termined pattern may be preconfigured and a subse-
quent discovery resource may be determined according
to the preconfigured pattern according to the location of
the discovery resource first selected by the UE. Further,
the UE may arbitrarily select each discovery resource in
the discovery resource set which may be used for repeat-
ed transmission of the MAC PDU.
[0094] In Type 2, the resource for transmitting the dis-
covery message may be allocated to be UE-specific.
Type 2 is subdivided into Type -2A and Type-2B again.
Type 2A is a scheme in which the eNB allocates the re-
source every transmission instance of the discovery mes-
sage by the UE within the discovery period and Type 2B
is a scheme of allocating the resource in a semi-persist-
ent scheme.
[0095] In the case of Type 2B, an RRC_CONNECTED
UE requests allocation of a resource for transmitting a
D2D discovery message to the eNB through the RRC
signaling. In addition, the eNB may allocate the resource
through the RRC signaling. When the UE is transited to
an RRC_IDLE state or when the eNB withdraws resource
allocation through the RRC signaling, the UE releases a
most recently allocated transmission resource. As such,
in the case of Type 2B, the radio resource may be allo-
cated by the RRC signaling and activation/deactivation
of the radio resource allocated by the PDCCH may be
determined.
[0096] The radio resource pool for receiving the dis-
covery message may be configured by the eNB and no-
tified to the UE by using the RRC signaling (e.g., system
information block (SIB)).
[0097] A discovery message receiving UE monitors
both discovery resource pools of Type 1 and Type 2 in
order to receive the discovery message.

<D2D direct communication>

[0098] An application region of the D2D direct commu-
nication also includes a network coverage edge region
in addition to network in-coverage and out-of-coverage.
The D2D direct communication may be used for a pur-
pose such as public safety (PS), etc.
[0099] When UE 1 plays a role of transmission of direct
communication data, UE 1 transmits the direct commu-
nication data and UE 2 receives the direct communication
data. Transmission and reception roles of UE 1 and UE
2 may b exchanged. Direct communication transmission
from UE 1 may be received by one or more UE(s) such
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as UE 2.
[0100] The D2D discovery and the D2D communica-
tion may be independently defined without being asso-
ciated with each other. That is, the D2D discovery is not
required in groupcast and broadcast direct communica-
tion. As such, when the D2D discovery and the D2D direct
communication are independently defined, the UE need
not recognize an adjacent UE. In other words, in the case
of the groupcast and broadcast direct communication, all
receiving UEs in the group are not required to be close
to each other.
[0101] As a channel for transmitting the D2D direct
communication data, a physical sidelink discovery chan-
nel (PSSCH) may be defined. Further, as a channel for
transmitting control information (e.g., scheduling assign-
ment (SA) for transmitting direct communication data, a
transmission format, etc.) for the D2D direct communi-
cation, a physical sidelink control channel (PSCCH) may
be defined. As the PSSCH and the PSCCH, a PUSCH
structure may be reused.
[0102] As a resource allocating method for the D2D
direct communication, two modes (mode 1 and mode 2)
may be used.
[0103] Mode 1 represents a scheme in which the eNB
schedules a resource used for transmitting data or control
information for the D2D direct communication to the UE.
In the in-coverage, mode 1 is applied.
[0104] The eNB configures a resource pool required
for the D2D direct communication. Here, the resource
pool required for the D2D communication may be clas-
sified into a control information pool and a D2D data pool.
When the eNB schedules control information and D2D
data transmission resources in a pool configured for a
transmitting D2D UE by using the PDCCH or ePDCCH,
the transmitting D2D UE transmits the control information
and the D2D data by using the allocated resource.
[0105] The transmitting UE requests a transmission re-
source to the eNB and the eNB schedules the resources
for transmitting the control information and the D2D direct
communication data. That is, in the case of mode 1, the
transmitting UE should be in the RRC_CONNECTED in
order to perform the D2D direct communication. A buffer
status report (BSR) procedure is performed so that the
transmitting UE transmits the scheduling request to the
eNB and then the eNB determines a quantity of resources
requested by the transmitting UE.
[0106] When receiving UEs monitor the control infor-
mation pool and decode control information associated
therewith, the receiving UEs may selectively decode
transmission of D2D data associated with the control in-
formation. The receiving UE may not decode the D2D
data pool according to a control information decoding
result.
[0107] Mode 2 represents a scheme in which the UE
arbitrarily selects a specific resource in the resource pool
in order to transmit data or control information for the
D2D direct communication. In the out-of-coverage and/or
edge-of-coverage, mode 1 is applied.

[0108] In mode 2, a resource pool for transmitting the
control information and/or a resource pool for transmitting
the D2D direct communication data may be pre-config-
ured or semi-statically configured. The UE receives the
configured resource pool (time and frequency) and se-
lects the resource for the D2D communication transmis-
sion in the resource pool. That is, the UE may select the
resource for transmitting the control information in the
control information resource pool in order to transmit the
control information. Further, the UE may select the re-
source in the data resource pool for transmission of the
D2D direct communication data.
[0109] In D2D broadcast communication, the control
information is transmitted by a broadcasting UE. The con-
trol information explicitly and/or implicitly a location of a
resource for data reception in association with a physical
channel (i.e., PSSCH) for transporting the D2D direct
communication data.

<D2D synchronization>

[0110] A D2D Synchronization Signal/sequence
(D2DSS) may be used for the UE to acquire time-fre-
quency synchronization. In particular, in the case of the
out-of-network coverage, since it is impossible to control
the eNB, a new signal and a new procedure may be de-
fined for establishment of synchronization between the
UEs. The D2D synchronization signal may be referred
to as a Sidelink Synchronization signal.
[0111] A UE that periodically transmits the D2D syn-
chronization signal may be referred to as a D2D Syn-
chronization Source or a Sidelink Synchronization
Source. When the D2D synchronization source is the
eNB, the structure of the transmitted D2D synchroniza-
tion signal may be the same as the PSS/SSS. When the
D2D synchronization source is not the eNB (e.g., UE or
Global Navigation Satellite System (GNSS), the structure
of the transmitted D2D synchronization signal may be
newly defined.
[0112] The D2D synchronization signal may be peri-
odically transmitted with a period smaller than 40 ms.
Each UE may have multiple physical-layer D2D synchro-
nization identities. The physical-layer D2D synchroniza-
tion identity may be referred to as a physical-layer sidelink
synchronization identity or simply referred to as a D2D
synchronization identity.
[0113] The D2D synchronization signal includes a D2D
primary synchronization signal/sequence and a D2D
secondary synchronization signal/sequence. The D2D
primary synchronization signal/sequence and the D2D
secondary synchronization signal/sequence may be re-
ferred to as a primary sidelink synchronization signal
(PSSS) and a secondary sidelink synchronization signal
(SSSS).
[0114] Before transmitting the D2D synchronization
signal, the UE may first search the D2D synchronization
source. In addition, when the D2D synchronization
source is searched, the UE may acquire the time-fre-
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quency synchronization through the D2D synchroniza-
tion signal received from the searched D2D synchroni-
zation source. In addition, the corresponding UE may
transmit the D2D synchronization signal.
[0115] Further, a channel may be required for a pur-
pose of transferring system information used for commu-
nication between the UEs together with the synchroniza-
tion and synchronization related information and the
channel for such a purpose may be defined. Such a chan-
nel may be referred to as a Physical D2D Synchronization
Channel (PD2DSCH) or a Physical Sidelink Broadcast
Channel (PSBCH).
[0116] FIG. 10 illustrates a user plane protocol stack
for ProSe direct communication.
[0117] Referring to FIG. 10, a PC 5 interface may be
constituted by PDCH, RLC, MAC, and PHY layers.
[0118] In the ProSe direct communication, there may
be no HARQ feedback. An MAC heard may include a
source layer-2 ID and a target layer-2 ID.
[0119] FIG. 11 illustrates a PC 5 interface for D2D dis-
covery.
[0120] Referring to FIG. 11, the PC 5 interface is con-
stituted by the MAC layer, the PHY layer, and a ProSe
protocol which is the higher layer. In the higher layer
(ProSe Protocol), authorization for announcement (here-
inafter, referred to as announcement) and monitoring of
discovery information is handled and contents of the dis-
covery information are transparent with respect to access
stratum (AS). The ProSe Protocol allows only valid dis-
covery information to the AS for the announcement.
[0121] The MAC layer receives the discovery informa-
tion from the higher layer (ProSe Protocol). An IP layer
is not used for transmitting the discovery information. The
MAC layer determines the resource used for announcing
the discovery information received from the higher layer.
The MAC layer generates an MAC protocol data unit
(PDU) for transporting the discovery information and
sends the generated MAC PDU to the physical layer. The
MAC header is not added.

<Feedback transferring method>

[0122] Hereinafter, there will be proposed a method
and a device for transferring feedback information includ-
ing measurement result: Reference signal received pow-
er (RSRP), reference signal received quality (RSRQ),
and/or channel status information (CSI). The feedback
information is preferably control information related to
downlink received from the eNB.
[0123] One following example is preferably applied be-
tween two or more UEs which communicate through the
sidelink and a remote UE may be more advantageously
utilized in a unidirectional relay situation supporting only
a transmission function of the sidelink.
[0124] One following example may be applied in a wire-
less network including two or more UEs and the eNB and
for example, a UE more spaced apart from the eNB may
be referred to as a remote UE and a UE closer to the

eNB may be referred to as a relay UE, but the role of the
UE is not particularly determined only by the distance
from the eNB. The remote UE may generate the feedback
information and transmit the feedback information
through the sidelink and the relay UE may transmit the
feedback information through the uplink. In one following
example, there will be proposed a technique of transmit-
ting the feedback by using the sidelink and the remote/re-
lay UE instead of using the relay node in the related art.
[0125] FIG. 12 is a diagram illustrating a unidirectional
relay situation to which one example of the present dis-
closure is applied.
[0126] This specification proposes a method for effec-
tively transferring the feedback information in an opera-
tion of the UE (e.g., relay UE) which relays data of another
UE (e.g., remote UE) to the eNB. One following example
may be more effective in the unidirectional relay situation
illustrated in FIG. 12. A unidirectional relay includes a
situation in which data generated by a remote UE 1210
goes through a relay process, but data generated by the
network and reaching an eNB 1230 is transferred directly
to the remote UE 1210 without the relay process, in a
situation in which the remote UE 1210 which is far away
from the eNB transfers the data of the remote UE 1210
to the eNB 1230 through the relay operation provided by
the relay UE 1220 which is relatively close to the eNB.
[0127] That is, the remote UE 1210 transmits data to
be transmitted to the relay UE 1220 through the sidelink
and the relay UE 1220 transmits the corresponding data
to the eNB 1230 through the uplink again. The eNB 1230
transmits the data to be transmitted to the remote UE
1210 immediately without the relay operation through the
downlink. The unidirectional relay operation has an ad-
vantage in that since the remote UE 1210 transmits the
data to the close relay UE 1220 with low power, battery
consumption may be reduced and the downlink is con-
tinuously received to reduce a time delay of downlink
data.
[0128] Further, as described above, since the sidelink
is configured by the same or similar waveform in the same
frequency domain as the uplink, it may be simple that a
UE having an uplink transmission function additionally
has a sidelink transmission function. However, in addition
to a downlink receiving function, there may be significant
implement cost in separately providing a sidelink receiv-
ing function. In this case, when the unidirectional relay
is performed, the remote UE 1210 need not have a re-
ceiving function for the sidelink, implementation cost may
be reduced. That is, the UE that operates according to
the unidirectional relay does not support the receiving
function for the sidelink. That is, the UE that operates
according to the unidirectional relay does not support the
receiving function for the sidelink. A specific UE may be
designed to support only the unidirectional relay, but a
UE that supports a bidirectional relay may operate ac-
cording to the unidirectional relay only under a specific
condition. That is, the UE may operate by the unidirec-
tional relay only when receiving the signal from the eNB
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or performing communication through a specific resource
or other specific conditions are satisfied.
[0129] The operation of FIG. 12 may be more advan-
tageous in an Internet of Things (IoT) environment. For
example, when the remote UE 1210 is an instrument
which operates at low power, the instrument may operate
at the low power and may be positioned far away from
the eNB 1230. In this case, the eNB 1230 repeatedly
transmits downlink data to the remote UE 1210 to secure
reliability of communication and it may be difficult for the
corresponding remote UE 1210 to directly transmit feed-
back data corresponding to the downlink data to the eNB
1230. In such a situation, a provider locates the relay UE
1220 around the remote UE 1210 to collect the data gen-
erated by the remote UE 1210 through the sidelink and
transmit the corresponding data to the eNB 1230.
[0130] Meanwhile, feedback information related to the
downlink may be required for smoothly operate the down-
link between the eNB 1230 and the remote UE 1210 and
the sidelink between the remote UE 1210 and the relay
UE 1220. The feedback information includes various data
related to the downlink data received from the eNB and
a detailed example thereof will be described below.
[0131] For example, the feedback information may in-
clude information on a data decoding result (i.e., a down-
link data decoding result). For example, the feedback
information may be information indicating whether de-
coding data received through a specific link (e.g., down-
link) is successful and the HARQ-ACK/NACK may be a
representative example. When a receiving side feeds
back the information to a transmitting side, the transmit-
ting side may perform retransmission of data of which
decoding is unsuccessful.
[0132] For example, the feedback information a meas-
urement result of a related link, i.e., information indicating
the quality of the corresponding link. That is, the feedback
information may include at least any one of information
on Reference signal received power (RSRP), reference
signal received quality (RSRQ), channel status informa-
tion (CSI), pathloss, etc. When the receiving side meas-
ures the information and feeds back the measured infor-
mation to the transmitting side, the transmitting side may
adjust the quantity of resources or a modulation and cod-
ing scheme (MCS) used for transmission to be optimal
to the link quality by using the feedback information.
[0133] As illustrated in FIG. 12, in the case of the uni-
directional relay, an appropriate technique of transferring
the feedback information is required. The reason is that
as illustrated in FIG. 12, when one device (e.g., the eNB)
transmits the signal to another device (e.g., the remote
UE), opposite-direction transmission (e.g., uplink trans-
mission) is not permitted and only relaying through a third
device (e.g., the relay UE) is possible. In the case of the
downlink, since the information generated by the remote
UE 1210 may not directly be transferred to the eNB 1230,
the feedback information may be transferred only through
the relay UE 1220.
[0134] Hereinafter, an example of the feedback tech-

nique considering the unidirectional relay situation will
be described.
[0135] One following example is a technique of trans-
mitting feedback information (e.g., a data decoding re-
sult) for the downlink between the eNB 1230 and the
remote UE 1210.
[0136] In the case of the HARQ, in general, a plurality
of HARQ processes operates in parallel in the downlink,
and as a result, it is effective to concurrently transmit
different data through different HARQ processes. In this
case, it may be effective that a time when the HARQ-
ACK/NACK information for specific data is transmitted
has a predetermined relationship with a reception time
of the corresponding data. For example, HARQ-
ACK/NACK for a physical downlink shared channel (PD-
SCH) transmitted in subframe n may be transmitted in
subframe n + k and a k value may be predetermined or
included in a message for scheduling the PDSCH.
[0137] When such a relationship is used, the ENB and
the UE will clearly know which data transmission of
HARQ-ACK/NACK information is transmitted and at
which time the HARQ-ACK/NACK information is trans-
mitted. However, it is impossible to utilize the time rela-
tionship in the unidirectional relay illustrated in FIG. 12.
The reason is that the eNB 1230 and the remote UE 1210
to accurately promise a time required for passing through
both the sidelink and the uplink. That is, the HARQ-
ACK/NACK information generated by the remote UE
1210 is transferred to the eNB 1230 through the uplink
via the relay UE 1220 through the sidelink and since the
sidelink and the uplink are links to which separate timings
are applied, even though specific ACK/NACK information
is transferred to the eNB 1230, there may be a problem
in that it is difficult for the eNB 1230 to determine which
downlink data the corresponding information is
ACK/NACK information corresponding to.

<First feedback technique>

[0138] The first feedback technique allows the HARQ-
ACK/NACK signal (regardless of a data transmission
time) to be generated to correspond to the HARQ process
and the generated ACK/NACK signal to be relayed
through the relay UE 1220. As one example, when the
remote UE 1210 receives the PDSCH, the corresponding
UE 1210 generates feedback information including
HARQ process ID and the decoding result (i.e.,
ACK/NACK) of the PDSCH and transmits the generated
feedback information to the relay UE 1220 by using the
sidelink.
[0139] FIG. 13 illustrates one example of feedback in-
formation configured based on an HARQ process ID. As
illustrated in FIG. 13, the feedback information may in-
clude information on the HARQ process ID correspond-
ing to the received PDSCH and ACK/NACK information
for the PDSCH. The number of HARQ processes may
be variously configured and for example, configured to 8.
[0140] FIG. 14 illustrates another example of the feed-
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back information configured based on the HARQ process
ID. As illustrated in FIG. 14, the HARQ process ID may
not be explicitly displayed and only the ACK/NACK infor-
mation may be included. In this case, first ACK/NACK
information may be implicitly indicated to correspond to
a first HARQ process ID.
[0141] In one example of FIGS. 13 and/14, the
ACK/NACK information (i.e., ACK/NACK state) may in-
clude a decoding result of a single codeword, but may
include a decoding result for each codeword when a plu-
rality of codewords is transmitted in one process by MIMO
transmission, etc. Meanwhile, when scheduling informa-
tion for the PDSCH may not be received and discontin-
uous transmission (DTX) which does not correspond to
both the ACK and the NACK becomes problematic, the
ACK/NACK information may include information indicat-
ing the DTX.
[0142] In the aforementioned example, it is preferable
that the ACK/NACK information shows a latest state on
each HARQ process. That is, when an ACK/NACK state
corresponding to a specific HARQ process ID is reported,
it is preferable to report the latest state. This may be
related to setting a maximum retransmission number for
a specific packet in the eNB. That is, the eNB attempts
retransmission at the maximum retransmission number
and when the eNB does not finally receive the ACK, the
eNB performs an operation of dropping the correspond-
ing packet. When the latest ACK/NACK state is not re-
ported in such a situation, since ACK/NACK for an al-
ready dropped packet may be reported, it is preferable
to transmit feedback information including the latest
state.
[0143] Meanwhile, the ACK/NACK information accord-
ing to the embodiment may indicate the latest ACK/NACK
state and indicate a state before a predetermined time
from a generation time of the feedback information (i.e.,
ACK/NACK information) in order to guarantee a process-
ing time of the UE. That is, the ACK/NACK information
may indicate a state before a predetermined subframe
from a time when the remote UE 1210 generates the
feedback information. In one following example, as a unit
indicating a ’predetermined time’, the subframe is used.
However, the subframe may just indicate a unit indicating
a predetermined time interval and instead of the sub-
frame, various terms including a radio frame, a frame
unit, a frame index, a symbol index, and the like may be
used.
[0144] FIG. 15 is a diagram illustrating a relationship
of a generation time of feedback information and down-
link data which becomes a target of the feedback infor-
mation.
[0145] According to one example of FIG. 15, the re-
mote UE 1210 transmits the feedback information to the
relay UE 1220 n by the sidelink in subframe #n. The
ACK/NACK information included in the feedback infor-
mation is generated in subframe #n - k. Further, the cor-
responding feedback information (e.g., ACK/NACK infor-
mation) is information corresponding to data received

through at least one downlink subframe 1510 before sub-
frame #n - k. That is, the corresponding ACK/NACK in-
formation may indicate a decoding state (i.e., a latest
ACK/NACK state) on each HARQ process based on a
time before subframe #n - k. A detailed form of the
ACK/NACK information may be based on FIG. 13 or 14.
The aforementioned k may be a positive integer which
is preconfigured.
[0146] Meanwhile, the feedback information may be
transferred to the eNB 1230 from the relay UE 1220
through the uplink at a specific time (e.g., a time of sub-
frame #n + x) after being generated in subframe #n. In
this case, information (e.g., information on a subframe
number or a time of transmitting the subframe) on sub-
frame #n is preferably included in the information trans-
ferred to the eNB 1230. The ENB 1230 may determine
a decoding result of the remote UE 1210 based on the
information on subframe #n, a preconfigured k value, and
a decoding result (i.e., latest ACK/NACK state) corre-
sponding to a specific interval 1510.
[0147] One example of FIG. 15 may be variously mod-
ified and FIGS. 16 and 17 illustrate one modified exam-
ple.
[0148] In FIG. 16, the decoding result included in the
ACK/NACK information is configured differently from that
in one example of FIG. 15. Specifically, ACK/NACK in-
formation of FIG. 16 may indicate the latest state of each
HARQ process between subframe #n - k1 and subframe
#n - k2. That is, the latest ACK/NACK state information
for a downlink subframe 1610 between subframe # n -
k1 and subframe #n - k2 is transferred to the relay UE
1220. Other technical features may be configured simi-
larly to one example of FIG. 15. When scheduling infor-
mation for a specific HARQ process ID is not received
during the downlink subframe 1610 between subframe
# n - k1 and subframe #n - k2, the corresponding process
may be reported by DTX.
[0149] In FIG. 17, the decoding result included in the
ACK/NACK information is configured differently from that
in one example of FIG. 15. Specifically, the ACK/NACK
information of FIG. 17 may include the latest ACK/NACK
state in a preconfigured subframe partition. Start and end
points of the subframe partition may be configured re-
gardless of the time (i.e., subframe #n) when the
ACK/NACK information is transmitted to the relay UE
1220. For example, a set of all subframes may be distin-
guished from a set (i.e., subframe partition) constituted
by N contiguous subframes. The remote UE 1210 may
transmit the corresponding ACK/NACK information (i.e.,
feedback information) in subframe #n and in this case,
the latest ACK/NACK state in each HARQ process on a
last partition 1710 before subframe #n - k may be included
in the feedback information. Other technical features may
be configured similarly to one example of FIG. 15 and/or
16.
[0150] One example of FIG. 15 has an advantage in
that all previous situations are reflected. One example of
FIG. 16 has an advantage in that a situation such as
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recent DTX may be reported by excluding that exces-
sively old information is included in the feedback infor-
mation. Further, in one example of FIG. 17, a time interval
is divided in advance and when the feedback information
is transferred to the eNB within one partition, it may be
determined which time interval of information is con-
tained. Meanwhile, in one example of FIG. 15 and/or FIG.
16, the feedback information may additionally include in-
formation (e.g., a radio frame and a subframe index) on
the time when the feedback information is generated) or
information on the start point and the end point of the
time interval including the decoding result included in the
feedback information in order to notify which time interval
of information is included in the feedback information.
[0151] The aforementioned examples are more gen-
eralized and expressed as below.
[0152] The remote UE 1210 may receive the downlink
data from the eNB 1230 through the downlink. In this
case, the downlink data may be data included in at least
one downlink subframe 1510 illustrated in FIG. 15, data
included in the downlink subframe 1610 between sub-
frame #n - k1 and subframe #n = k2 in FIG. 16, or data
on the last partition 1710 before subframe #n - k in FIG.
17. In other words, the remote UE 1210 may receive the
downlink data through at least one downlink subframe
1510, 1610, or 1710 before an n - k-th subframe.
[0153] Thereafter, the remote UE 1210 may transmit
the feedback information related to the downlink data to
the relay UE 1220 through the sidelink. The feedback
information may be HARQ-ACK/NACK information or
other control information including CSI information, etc.
The feedback information related to the downlink data is
preferably generated in an n - k-th subframe (or n - k1-
th subframe) by the remote UE. Further, the feedback
information related to the downlink data is preferably
transmitted to the relay UE 1220 in an n-th subframe by
the remote UE 1210.

<Second feedback technique>

[0154] The second feedback technique described be-
low is a modification of the first feedback technique and
a feature not described below may be the same as the
feature of the first feedback technique.
[0155] The second feedback technique may be ac-
quired by modifying the examples of FIGS. 13 and 14.
Specifically, the ACK/NACK information illustrated in
FIGS. 13 and 14 may be used as it is, but each
ACK/NACK information may correspond to not the HARQ
process (or HARQ process ID) but one downlink sub-
frame. That is, the ACK/NACK information for the PD-
SCH in each downlink subframe may be fed back. In this
case, in the example of FIG. 13, the information on the
HARQ process ID may be replaced with information (e.g.,
a subframe index or a value acquired by computing the
subframe index into a specific number by a module) and
in the example of FIG. 14, a specific HARQ process may
be replaced with a specific downlink subframe. When

one PDSCH is repeatedly transmitted in several sub-
frames, an index of an initially transmitted subframe or a
last subframe may be used (instead of the HARQ process
ID).

<Third feedback technique>

[0156] A third feedback technique described below is
a technique for reducing the time delay of transmission
of the feedback information (e.g., HARQ-ACK/NACK in-
formation), which may occur the first feedback technique
and/or the second feedback technique. Specifically, it is
proposed that general data to be transmitted by the re-
mote UE 1210 is transmitted through the relay UE 1220,
but the information on the HARQ-ACK/NACK is operated
to be directly transmitted to the eNB 1230 through the
uplink without passing through the relay UE 1220.
[0157] FIG. 18 is a diagram illustrating an operation in
which any one of two data paths 1810 and 1820 is se-
lected according to an attribute of transmission data. That
is, the remote UE 1210 may select a path 1810 for trans-
mitting the signal to the relay UE 1220 through the side-
link and a path 1820 for transmitting the signal to the eNB
1230 through the uplink other than the sidelink. A criterion
for selecting both paths 1810 and 1820 may be an at-
tribute of transmission data, and as a result, when the
data is information on HARQ-ACK/NACK, the path 1820
toward the eNB 1230 is selected and if not, the path 1810
through the sidelink may be selected.
[0158] In order to perform the operation of FIG. 18, the
remote UE 1210 preferably appropriately switch trans-
mission through the uplink and transmission through the
sidelink to each other. When both transmissions are si-
multaneously configured at the same time, it is possible
to select only a path having a higher priority between the
uplink and the sidelink. The priority for the uplink or the
sidelink may be fixedly configured and may be configured
variably according to a channel environment for the side-
link and/or the uplink measured by the remote UE 1210
or the signal received from the eNB 1230.

<Fourth feedback technique>

[0159] The fourth feedback technique described below
proposes that the HARQ-ACK/NACK feedback for the
PDSCH is disabled and the ACK/NACK used in ARQ in
the higher layer such as radio link control (RLC) is used.
That is, when the first feedback technique and/or the sec-
ond feedback technique are/is used, transmission of the
HARQ-ACK/NACK is excessively delayed in some cas-
es, there may be no significant difference from the case
by the higher layer ARQ operation. In this case, there
may be a problem in that overhead increases in which it
is unnecessary to report the HARQ-ACK/NACK. Accord-
ingly, the ENB 1230 may instruct the remote UE 1210
not to transmit the corresponding HARQ-ACK even when
receiving the PDSCH.
[0160] Since four techniques described above may
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show optimal effects in different situations, the eNB 1230
may configure which schemes among the aforemen-
tioned schemes a specific remote UE 1210 is to use. For
example, it is possible to select any one of the aforemen-
tioned feedback techniques through the RRC signaling
or the MAC signaling or it is possible to select any one
feedback technique through dynamic signaling such as
PDCCH. Alternatively, it is possible to designate a set of
feedback techniques available through the RRC signal-
ing or other MAC signaling and then, designate a feed-
back technique to be actually applied through the PD-
CCH, etc.
[0161] Some of the aforementioned examples may be
applied even in a bidirectional relay in addition to the
unidirectional relay illustrated in FIG. 12.
[0162] FIG. 19 is a diagram illustrating a bidirectional
relay situation to which one example of the present dis-
closure may be applied. One example of FIG. 19 is one
example of in which transmission and reception between
the remote UE 1210 and the relay UE 1220 are support-
ed. In this case, the aforementioned example may be
applied to transferring the HARQ-ACK/NACK informa-
tion for the data in the sidelink other than the data re-
ceived by the remote UE 1210 through the downlink.
[0163] Specifically, in a standard in the related art, the
HARQ operation for the sidelink between the remote UE
1210 and the relay UE 12220 is not supported. As a result,
in the case of the sidelink, it may be difficult to configure
an accurate time relationship between data transmission
and HARQ-ACK transmission. However, when the first
feedback technique and/or the second feedback tech-
nique are/is applied, HARQ-ACK/NACK feedback trans-
mission may be implemented even in a state in which
the time relationship is not determined.
[0164] According to the first feedback technique and/or
the second feedback technique, an operation is per-
formed in which the feedback information (i.e., HARQ-
ACK/NACK) for the downlink is generated by the remote
UE 1210 and the generated information is transferred to
the relay UE 1220. However, in one example of FIG. 19,
an operation may be performed in which the feedback
information (i.e., HARQ-ACK/NACK) is generated by the
relay UE 1220 and the generated information is trans-
ferred to the eNB 1230. The feedback information trans-
ferred to the ENB may be finally transferred to the remote
UE 1210 through the downlink. For example, in such a
process, field structures of FIG. 13 and/or FIG. 14 may
be used as they are. Further, examples for the genera-
tion/transmission time of the feedback information pro-
posed through FIGS. 15 to 17 and the target of the de-
coding result included in the feedback information may
be applied even to the feedback information generated
by the relay UE 1220.

<CSI feedback for downlink between eNB and remote 
UE>

[0165] Since the first to fourth feedback techniques

may be applied to all types of feedback information in
addition to the HARQ-ACK/NACK information, the first
to fourth feedback techniques may be applied even to
the channel status information other than the ACK/NACK
information as described above. When the feedback in-
formation includes the CSI, the first to fourth feedback
techniques may be additionally modified by considering
the following matters.
[0166] In the unidirectional relay, downlink CSI meas-
ured by the remote UE 1210 is transferred to the eNB
1230 through the relay UE 1220. In this case, the down-
link CSI may vary depending on a time when the remote
UE 1210 measures the downlink CSI and for example,
the reason is that an element such as at which level the
adjacent cell applies interference will be changed de-
pending on the time. Accordingly, when the downlink CSI
is fed back through the sidelink, it is preferable that the
feedback information includes information on the time of
measuring the CSI. As one example, it is preferable to
feedback a subframe index (or other identification infor-
mation to identify the subframe) of a CSI reference re-
source which is a resource which becomes a criterion
which the remote UE 1210 uses at the time of measuring
specific CSI together.
[0167] Similarly to other feedback techniques, the third
feedback technique may also be used even for the feed-
back for the CSI. That is, the feedback information in-
cluding the information on the CIS may be directly report-
ed to the eNB 1230 through the uplink other than the
sidelink. When the feedback information includes both
the HARQ-ACK/NACK information and the CSI informa-
tion, the HARQ-ACK/NACK information and the CSI in-
formation may be directly reported to the eNB 1230 and
the remaining data (data other than the feedback infor-
mation) of the remote UE 1210 may be relayed through
the relay UE 1220. Meanwhile, in order to prevent the
remote UE 1210 to transmit the PUSCH to the eNB 1230
for the CIS information, only the CSI using the PUCCH
may also be reported to the eNB 1230 through the uplink.
[0168] Meanwhile, as described through one example
of FIG. 19, when the relay UE 1220 performs measure-
ment for the sidelink signal transmitted by the remote UE
1210, the measured signal may be fed back to the remote
UE 1210 through the eNB 1230 and such an example
may be applied even to the CSI information. In particular,
in the case of the sidelink, since a measurement value
measured for a longer time than the CSI such as the
RSRP, the RSRQ, the RSSI, or the pathloss may also
be influenced by the measurement time (in the case of
the sidelink, an interference level is significantly changed
due to whether to perform transmission between adja-
cent UEs), when and at which resource the measurement
value is a value measured may be additionally an-
nounced even when the information is fed back.
[0169] The aforementioned specific example may be
implemented through various devices. For example, the
example may be implemented by hardware, firmware,
software, or combinations thereof.
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[0170] FIG. 20 illustrates one example of a device in
which one example of the present disclosure is imple-
mented.
[0171] Referring to FIG. 20, a transmitting device 2000
and a receiving device 2050 may operate according the
aforementioned example. For example, the remote UE
1210 may be expressed as the transmitting device 200
or the receiving device 2050 according to processed in-
formation. Further, the relay UE 1210 and/or the eNB
1230 may also be expressed as the transmitting device
200 or the receiving device 2050 according to the proc-
essed information.
[0172] The illustrated transmitting device 200 includes
a processor 2010, a memory 2020, and a transceiver
2030. Similarly, the illustrated receiving device 2050 in-
cludes a processor 2060, a memory 2070, and a trans-
ceiver 2080. The illustrated processor, memory, and
transceiver may be implemented as separate chips, or
at least two blocks/functions may be implemented
through a single chip.
[0173] The transceivers 2030 and 2080 perform a
transmitting/receiving operation of a signal.
[0174] The processors 2010 and 2060 may implement
functions, processes, and/or methods proposed in this
specification. The processors 2010 and 2060 may per-
form operations according to the aforementioned con-
tents. The processors 2010 and 2060 may include an
application-specific integrated circuit (ASIC), another
chipset, a logic circuit, and a data processing device.
[0175] The memories 2020 and 2070 may include a
read-only memory (ROM), a random access memory
(RAM), a flash memory, a memory card, a storage me-
dium, and/or other storage devices.
[0176] FIG. 21 is a detailed block diagram of a trans-
ceiver.
[0177] Referring to FIG. 21, the transceiver 110 in-
cludes a transmitting part 111 and a receiving part 112.
The transmitting part 111 includes a discrete Fourier
transform (DFT) unit 1111, a subcarrier mapper 1112,
an IFFT unit 1113, a CP inserting unit 1114, and a wire-
less transmitting unit 1115. The transmitting part 111 may
further include a modulator. Further, for example, the
transmitting part 111 may further include a scramble unit,
a modulation mapper (not illustrated), a layer mapper
(not illustrated), and a layer permutator (not illustrated),
which may be arranged before the DFT unit 1111. That
is, in order to prevent an increase in peak-to-average
power ratio (PAPR), the transmitting part 111 first passes
information through the DFT unit 1111 before mapping
a signal to a subcarrier. A signal spread (or precoded in
the same sense) by the DFT unit 1111 is subcarrier-
mapped through the subcarrier mapper 1112 and then
made to a signal on a time axis through the inverse fast
Fourier transform (IFFT) unit 1113.
[0178] The DFT unit 1111 performs DFT on the input
symbols to output complex-valued symbols. For exam-
ple, when Ntx symbols are input (however, Ntx is a natural
number), the DFT size is Ntx. The DFT unit 1111 may

be referred to as a transform precoder. The subcarrier
mapper 1112 maps the complex-valued symbols to sub-
carriers in the frequency domain. The complex-valued
symbols may be mapped to resource elements corre-
sponding to resource blocks allocated for data transmis-
sion. The subcarrier mapper 1112 may be referred to as
a resource element mapper. The IFFT unit 1113 performs
IFFT on the input symbol and outputs a baseband signal
for data, which is a time domain signal. The CP inserting
unit 1114 copies a part of the rear part of the base band
signal for data and inserts the copied rear part to the front
part of the base band signal for data. Inter-symbol inter-
ference (ISI) and inter-carrier interference (ICI) are pre-
vented through CP insertion, and orthogonality may be
maintained in a multi-path channel.
[0179] On the other hand, the receiving part 112 in-
cludes a wireless receiving unit 1121, a CP removing unit
1122, an FFT unit 1123, and an equalizing unit 1124.
The wireless receiving unit 1121, the CP removing unit
1122 and the FFT unit 1123 of the receiving part 112
perform a reverse function of the wireless transmitting
unit 1115, the CP inserting unit 1114 and the IFFT unit
1113 of the transmitting part 111. The receiving part 112
may further include a demodulator.

Claims

1. A method for transmitting a signal in a wireless net-
work supporting a downlink and a sidelink, the meth-
od comprising:

receiving, by a remote terminal (1210), downlink
data from a base station (1230) through the
downlink; and
transmitting, by the remote terminal (1210),
feedback information related with the downlink
data to a relay terminal (1220) through the side-
link,
wherein the downlink data is received by the re-
mote terminal (1210) through at least one of
downlink subframes preceding an (n-k)th sub-
frame, where n and k each denote an arbitrary
positive integer,
wherein the feedback information related with
the downlink data is generated by the remote
terminal (1210) in the (n-k)th subframe,
wherein the feedback information related with
the downlink data is transmitted to the relay ter-
minal (1220) by the remote terminal (1210) in
an nth subframe,
wherein the feedback information related with
the downlink data is transferred to the base sta-
tion (1230) only through the relay terminal
(1220), and
wherein additional information related to the nth
subframe in which the feedback information re-
lated to the downlink data is transmitted to the
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relay terminal is transferred to the base station
(1230).

2. The method of claim 1, wherein the feedback infor-
mation related with the downlink data includes Hy-
brid Automatic Repeat request, HARQ, information
for the downlink data and the HARQ information for
the downlink data includes a most recent ACK/NACK
state corresponding to a specific HARQ process ID.

3. The method of claim 2, wherein the feedback infor-
mation related with the downlink data further in-
cludes information on an HARQ process ID.

4. The method of claim 1, wherein the feedback infor-
mation related with the downlink data includes only
ACK/NACK information for a downlink subframe re-
ceived during a predetermined number of subframes
preceding the (n-k)th subframe or only ACK/NACK
information for the downlink subframe received dur-
ing a predetermined subframe partition.

5. The method of claim 1, wherein the feedback infor-
mation related with the downlink data includes chan-
nel status information, CSI, for the downlink.

6. A remote terminal (1210) transmitting a signal in a
wireless network supporting a downlink and a side-
link, the remote terminal (1210) comprising:

a transceiver (2030) configured to transceive a
radio signal; and
a processor (2010) configured to control the
transceiver (2030),
wherein the processor (2010) is configured to
control the transceiver (2030) to receive down-
link data from a base station (1230) through the
downlink, and
control the transceiver (2030) to transmit feed-
back information related with the downlink data
to a relay terminal (1220) through the sidelink,
wherein the downlink data is received by the re-
mote terminal (1210) through at least one of
downlink subframes preceding an (n-k)th sub-
frame, where n and k each denote an arbitrary
positive integer,
wherein the feedback information related with
the downlink data is generated by the remote
terminal (1210) in the (n-k)th subframe,
wherein the feedback information related with
the downlink data is transmitted to the relay ter-
minal (1220) by the remote terminal in an nth
subframe,
wherein the feedback information related with
the downlink data is transferred to the base sta-
tion (1230) only through the relay terminal
(1220), and
wherein additional information related to the nth

subframe in which the feedback information re-
lated to the downlink data is transmitted to the
relay terminal (1220) is transferred to the base
station (1230).

7. The remote terminal (1210) of claim 6, wherein the
feedback information related with the downlink data
includes Hybrid Automatic Repeat request, HARQ,
information for the downlink data and the HARQ in-
formation for the downlink data includes a most re-
cent ACK/NACK state corresponding to a specific
HARQ process ID.

8. The remote terminal (1210) of claim 7, wherein the
feedback information related with the downlink data
further includes information on an HARQ process ID.

9. The remote terminal (1210) of claim 6, wherein the
feedback information related with the downlink data
includes only ACK/NACK information for a downlink
subframe received during a predetermined number
of subframes preceding the (n-k)th subframe or only
ACK/NACK information for the downlink subframe
received during a predetermined subframe partition.

10. The remote terminal (1210) of claim 6, wherein the
feedback information related with the downlink data
includes channel status information, CSI, for the
downlink.

11. An apparatus comprising a remote terminal accord-
ing to a combination of two or more of preceding
claims 6 to 10.

Patentansprüche

1. Verfahren zum Übertragen eines Signals in einem
Drahtlosnetzwerk, das einen Downlink und einen Si-
delink unterstützt, wobei das Verfahren umfasst:

Empfangen von Downlink-Daten von einer Ba-
sisstation (1230) über den Downlink durch ein
entferntes Endgerät (1210); und
Übertragen von auf die Downlink-Daten bezo-
genen Rückmeldeinformationen durch das ent-
fernte Endgerät (1210) an ein Relais-Endgerät
(1220) über den Sidelink,
wobei die Downlink-Daten von dem entfernten
Endgerät (1210) über mindestens einen von
Downlink-Unterrahmen, die einem (n-k)-ten Un-
terrahmen vorausgehen, wobei n und k jeweils
eine beliebige positive ganze Zahl bezeichnen,
empfangen werden,
wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen von dem entfernten
Endgerät (1210) im (n-k)-ten Unterrahmen er-
zeugt werden,
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wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen von dem entfernten
Endgerät (1210) in einem n-ten Unterrahmen an
das Relais-Endgerät (1220) übertragen werden,
wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen nur über das Relais-
Endgerät (1220) an die Basisstation (1230)
übertragen werden, und wobei zusätzliche In-
formationen, die sich auf den n-ten Unterrah-
men beziehen, in dem die auf die Downlink-Da-
ten bezogenen Rückmeldeinformationen an
das Relais-Endgerät übertragen werden, an die
Basisstation (1230) übertragen werden.

2. Verfahren nach Anspruch 1, wobei die auf die Down-
link-Daten bezogenen Rückmeldeinformationen Hy-
brid Automatic Repeat Request-, HARQ-, Informati-
onen für die Downlink-Daten enthalten und die
HARQ-Informationen für die Downlink-Daten einen
jüngsten ACK/NACK-Zustand enthalten, der einer
spezifischen HARQ-Prozess-ID entspricht.

3. Verfahren nach Anspruch 2, wobei die auf die Down-
link-Daten bezogenen Rückmeldeinformationen fer-
ner Informationen über eine HARQ-Prozess-ID ent-
halten.

4. Verfahren nach Anspruch 1, wobei die auf die Down-
link-Daten bezogenen Rückmeldeinformationen nur
ACK/NACK-Informationen für einen Downlink-Un-
terrahmen enthalten, die während einer vorbestimm-
ten Anzahl von Unterrahmen vor dem (n-k)-ten Un-
terrahmen empfangen wurden, oder nur
ACK/NACK-Informationen für den Downlink-Unter-
rahmen, der während einer vorbestimmten Unter-
rahmen-Partition empfangen wurde.

5. Verfahren nach Anspruch 1, wobei die auf die Down-
link-Daten bezogenen Rückmeldeinformationen Ka-
nalstatusinformationen, CSI, für den Downlink ent-
halten.

6. Entferntes Endgerät (1210), das ein Signal in einem
Drahtlosnetzwerk überträgt, das einen Downlink und
einen Sidelink unterstützt, wobei das entfernte End-
gerät (1210) umfasst:

einen Transceiver (2030), der konfiguriert ist,
um ein Funksignal zu empfangen und senden;
und
einen Prozessor (2010), der konfiguriert ist, um
den Transceiver (2030) zu steuern,
wobei der Prozessor (2010) konfiguriert ist zum
Steuern des Transceivers (2030) zum Empfan-
gen von Downlink-Daten von einer Basisstation
(1230) über den Downlink, und
Steuern des Transceivers (2030) zum Übertra-
gen von auf die Downlink-Daten bezogenen

Rückmeldeinformationen an ein Relais-Endge-
rät (1220) über den Sidelink,
wobei die Downlink-Daten von dem entfernten
Endgerät (1210) über mindestens einen von
Downlink-Unterrahmen, die einem (n-k)-ten Un-
terrahmen vorausgehen, wobei n und k jeweils
eine beliebige positive ganze Zahl bezeichnen,
empfangen werden,
wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen von dem entfernten
Endgerät (1210) im (n-k)-ten Unterrahmen er-
zeugt werden,
wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen von dem entfernten
Endgerät in einem n-ten Unterrahmen an das
Relais-Endgerät (1220) übertragen werden,
wobei die auf die Downlink-Daten bezogenen
Rückmeldeinformationen nur über das Relais-
Endgerät (1220) an die Basisstation (1230)
übertragen werden, und
wobei zusätzliche Informationen, die sich auf
den n-ten Unterrahmen beziehen, in dem die
auf die Downlink-Daten bezogenen Rückmelde-
informationen an das Relais-Endgerät (1220)
übertragen werden, an die Basisstation (1230)
übertragen werden.

7. Entferntes Endgerät (1210) nach Anspruch 6, wobei
die auf die Downlink-Daten bezogenen Rückmelde-
informationen Hybrid Automatic Repeat Request-,
HARQ-, Informationen für die Downlink-Daten ent-
halten und die HARQ-Informationen für die Down-
link-Daten einen jüngsten ACK/NACK-Zustand ent-
halten, der einer spezifischen HARQ-Prozess-ID
entspricht.

8. Entferntes Endgerät (1210) nach Anspruch 7, wobei
die auf die Downlink-Daten bezogenen Rückmelde-
informationen ferner Informationen über eine
HARQ-Prozess-ID enthalten.

9. Entferntes Endgerät (1210) nach Anspruch 6, wobei
die auf die Downlink-Daten bezogenen Rückmelde-
informationen nur ACK/NACK-Informationen für ei-
nen Downlink-Unterrahmen enthalten, die während
einer vorbestimmten Anzahl von Unterrahmen vor
dem (n-k)-ten Unterrahmen empfangen wurden,
oder nur ACK/NACK-Informationen für den Down-
link-Unterrahmen, der während einer vorbestimm-
ten Unterrahmen-Partition empfangen wurde.

10. Entferntes Endgerät (1210) nach Anspruch 6, wobei
die auf die Downlink-Daten bezogenen Rückmelde-
informationen Kanalstatusinformationen, CSI, für
den Downlink enthalten.

11. Vorrichtung umfassend ein entferntes Endgerät
nach einer Kombination von zwei oder mehr der vor-
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hergehenden Ansprüche 6 bis 10.

Revendications

1. Procédé de transmission d’un signal dans un réseau
sans fil prenant en charge une liaison descendante
et une liaison latérale, le procédé consistant à :

recevoir, par un terminal distant (1210), des don-
nées descendantes en provenance d’une sta-
tion de base (1230) par l’intermédiaire de la
liaison descendante ; et
transmettre, par le terminal distant (1210), des
informations de rétroaction associées aux don-
nées descendantes au terminal relais (1220) par
l’intermédiaire de la liaison latérale,
dans lequel les données descendantes sont re-
çues par le terminal distant (1210) par l’intermé-
diaire d’au moins l’une des sous-trames descen-
dantes précédant une (n-k)ème sous-trame, n
et k désignant chacun un nombre entier positif
arbitraire,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont géné-
rées par le terminal distant (1210) dans la (n-
k)ème sous-trame,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont trans-
mises au terminal relais (1220) par le terminal
distant (1210) dans la n-ème sous-trame,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont trans-
férées à la station de base (1230) uniquement
par l’intermédiaire du terminal relais (1220), et
dans lequel des informations supplémentaires
associées à la n-ème sous-trame dans laquelle
les informations de rétroaction associées aux
données descendantes sont transmises au ter-
minal relais, sont transférées à la station de base
(1230).

2. Procédé selon la revendication 1, dans lequel les
informations de rétroaction associées aux données
descendantes comprennent des informations de re-
quête automatique de répétition hybride, HARQ,
pour les données descendantes et les informations
HARQ pour les données descendantes compren-
nent ACK/NACK le plus récent correspondant à un
ID de processus de HARQ spécifique.

3. Procédé selon la revendication 2, dans lequel les
informations de rétroaction associées aux données
descendantes comprennent des informations sur un
ID de processus de HARQ.

4. Procédé selon la revendication 1, dans lequel les
informations associées aux données descendantes

comprennent uniquement des informations
ACK/NACK pour une sous-trame descendante re-
çues pendant un nombre prédéfinie de sous-trames
précédant la (n-k)-ème sous-trame ou uniquement
des informations ACK/NACK pour la sous-trame
descendante reçues pendant une séparation de
sous-trame prédéfinie.

5. Procédé selon la revendication 1, dans lequel les
informations de rétroaction associées aux données
descendantes comprennent des informations relati-
ves à l’état de canal, CSI, pour la liaison descendan-
te.

6. Terminal distant (1210) transmettant un signal dans
un réseau sans fil prenant en charge une liaison des-
cendante et une liaison latérale, le terminal distant
(1210) comprenant :

un émetteur-récepteur (2030) conçu pour émet-
tre et recevoir un signal radio ; et
un processeur (2010) configuré pour comman-
der l’émetteur-récepteur (2030),
dans lequel le processeur (2010) est configuré
pour
amener l’émetteur-récepteur (2030) à recevoir
des données descendantes en provenance
d’une station de base (1230) par l’intermédiaire
de la liaison descendante, et
amener l’émetteur-récepteur (2030) à transmet-
tre les informations de rétroaction associées aux
données descendantes à un terminal relais
(1220) par l’intermédiaire de la liaison latérale,
dans lequel les données descendantes sont re-
çues par le terminal distant (1210) par l’intermé-
diaire d’au moins une des sous-trames descen-
dantes précédant une (n-k)-ème sous-trame, n
et k désignant chacun un nombre entier positif
arbitraire,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont trans-
mises par le terminal distant (1210) dans la (n-
k)ème sous-trame,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont trans-
mises au terminal relais (1220) par le terminal
distant (1210) dans la n-ème sous-trame,
dans lequel les informations de rétroaction as-
sociées aux données descendantes sont trans-
férées à la station de base (1230) uniquement
par l’intermédiaire du terminal relais (1220), et
dans lequel des informations supplémentaires
associées à la n-ème sous-trame dans laquelle
les informations de rétroaction associées aux
données descendantes sont transmises au ter-
minal relais (1220) sont transférées à la station
de base (1230).
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7. Terminal distant (1210) selon la revendication 6,
dans lequel les informations de rétroaction asso-
ciées aux données descendantes comprennent des
informations de requête automatique de répétition
hybride, HARQ, pour les données descendantes et
les informations HARQ pour les données descen-
dantes comprennent l’état ACK/NACK le plus récent
correspondant à un ID de processus HARQ spécifi-
que.

8. Terminal distant (1210) selon la revendication 7,
dans lequel les informations de rétroaction asso-
ciées aux données descendantes comprennent en
outre des informations relatives un ID de processus
de HARQ.

9. Terminal distant (1210) selon la revendication 6,
dans lequel les informations de rétroaction asso-
ciées aux données descendantes comprennent uni-
quement des informations ACK/NACK pour une
sous-trame descendante reçues pendant un nombre
prédéfinie de sous-trames précédant la (n-k)ème
sous-trame ou uniquement les informations
ACK/NACK pour la sous-trame descendante reçues
pendant une séparation de sous-trame prédéfinie.

10. Terminal distant (1210) selon la revendication 6,
dans lequel les informations associées aux données
descendantes comprennent des informations relati-
ves à l’état de canal, CSI, pour la liaison descendan-
te.

11. Appareil comprenant un terminal distant selon une
combinaison d’au moins deux revendications de 6 à
10.
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